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1. Introduction
The value of travel time savings (VTTS) is a major component of almost all economic
evaluations of transport infrastructure investments. Its importance for transport project
evaluation has been recognised explicitly at least since 1950 and numerous empirical studies
have been conducted since the early 1960s, i.e., since the first application of social cost
benefit analysis (SCBA) to evaluating public investments in transport infrastructure.1
Typically, the value of time savings constitutes the majority of economic benefits from
transport projects.2
Despite long interest in the subject and numerous empirical investigations, the appropriate
values for VTTS in project appraisal remain unsettled. In the last few years, major new
empirical investigations have been commissioned along with extensive literature reviews.3
Unfortunately, precise measures of the VTTS remain elusive. This is inevitable. As we
know both from theoretical analysis and empirical study, the VTTS is not some universal
constant; rather it is a value which can and will vary from place to place, under different
circumstances and travel situations. Nonetheless, government agencies need to adopt some
figures in order to carry out consistent economic evaluations of transport projects.
Following brief comments on the evolution of the theory of valuing travel time savings, the
first part of this paper reports on a survey of empirical studies of VTTS, including findings
by other reviews of this literature. Over 35 empirical studies were reviewed in this author’s
research project (Waters 1992), and these were supplemented from reviews by other
authors.4 This paper concentrates on the estimated values for non-work travel time,
primarily the value for commuting time. The range of empirical estimates is substantial.
The second part of the paper reviews the VTTS recommended by various government or
quasi-government agencies for road project evaluation purposes. These too show a
remarkable variation across countries and/or government jurisdictions.
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2. Does Time Have a Value?
Except to theoretical physicists, time is fixed. There are only 24 hours per day in which to
live, work and play. Strictly speaking, it is not possible to save time literally, but time can be
reallocated. Reducing time spent in one activity enables that time to be put to other uses.
There are theoretical links between wage rates and the value of time, although this
relationship has become less clear as our models of consumer behavio r and time allocation
have become more sophisticated. A simple neoclassical model portrays the household’s
income-leisure tradeoff: leisure time must be sacrificed in order to work to generate
income. The wages received are compensation for the loss of time. In a simple model where
people are free to choose the number of hours worked, and ignoring any isutility of work,
the wage rate would be a measure of the marginal value of time, whether spent working to
increase income or retained as leisure.
But the world is not so simple. People do not necessarily control their hours of work, in
which case the value of time savings could be above or below the wage (Moses and
Williamson 1963). There is disutility associated with (at least) the last increments of hours
worked, therefore the wage is not just compensation for time sacrificed (e.g. Johnson 1966;
Oort 1969). More general formulations of the value of time savings recognise that time is
an intimate part of consumption activity, along with money budget constraints (Becker
1956; Evans 1972). And there can be constraints on the amounts of time required for
various activities and on the ability to substitute time from one activity to another; these
affect the marginal value of time saved (e.g. de Serpa 1971, 1973; De Donnea 1971, 1972,
1973; Train and McFadden 1978; Bruzelius 1979).5
The net result is that theory provides us with warnings that postulated simple relationships
between wage rates and values of time are incomplete, and guidance for the type of
constraints or relationships to look for in setting up empirical investigations of VTTS. But
ultimately, determining a representative VTTS is a matter of empirical study rather than by
derivation from theoretical principles.
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3. Evidence on the Value of Travel Time Savings
This section summarises estimates of VTTS from various empirical studies. This summary
review cannot do justice to the work and richness of empirical results of some of the
studies. The present paper is confined to the broadest overview of the values of VTTS
which emerge from a large number of studies. Where studies report various estimates of
VTTS depending on travel conditions, income, etc., we use their “base values” for in-
vehicle travel time. For convenience, we compare the studies in terms of VTTS expressed
as a percent of the wage. For non-work time, it is the net or after-tax wage which would be
relevant for studying consumer behaviour, although the convention has been to use the
gross or before-tax wage because this is more readily available from standard statistical
sources. We re-emphasise that there is no theoretical reason why we should obtain identical
estimates of VTTS as a percentage of the wage from one study or one country to another.
Nonetheless, it is interesting to examine the range of results reported.
Empirical Approaches
Empirical studies consist largely of two approaches: (1) direct interview or questionnaire
methods (“stated preference” or SP studies); and (2) “revealed preference” (RP) studies
which infer implied values of time from situations where people make economic choices
involving travel time and other decisions.
RP studies were the more traditional empirical approach to VTTS. These identify situations
where people are thought to be making choices which involve time tradeoffs, e.g. people’s
willingness to pay for time-saving devices. Typi al examples include: route-choice decisions
(people choose different routes, such as toll roads, which save time but are more costly);
mode choice (faster travel costs more but saves time); location choice (urban land values
reflect, in part, a premium for reduced commuting time); and speed-choice (driving faster
saves time but increases operating costs). Statistical estimation can infer implied values to
the time savings of travellers in these situations.
Until relatively recently, questionnaire methods were not popular among economists
studying VTTS (or many other consumer issues) because of the danger of biased responses
by those interviewed. However, questionnaire design and administration have become more
sophisticated and reliable. SP studies emphasise developing questions and hypothetical time
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tradeoffs which can be readily understood by interviewees, and build in cross-checks or
feedbacks to check the reliability of the stated preferences.6 Qu stionnaire methods have
the advantage of directly posing questions of interest to researchers, and for being able to
isolate the importance of different influences on a decision. In contrast, multi llinearity
among influencing variables is a persistent problem encountered by empirical RP studies.
Many of the more recent empirical studies of VTTS use the SP approach.
The empirical studies cited below include both types of empirical approaches.
Measures of the Value of Travel Time Savings
Table 1 presents the estimates of VTTS from a number of studies, listed in chronological
order. The VTTS is expressed as a percent of the average wage.7 The entries in Table 1 are
from Waters (1992) supplemented by studies cited in Bruzelius (1979), Cherlow (1981),
Miller (1989) and TTI (1990).8
The figures in Table 1 are from a number of countries, modes and travel circumstances.
One must be cautious in making comparisons across diverse studies. It is well known that
the VTTS can vary substantially even within a single data set, (e.g. Lee and Dalvi 1969,
1971). Nonetheless, Table 1 illustrates the variation in VTTS across empirical studies. The
VTTS ranges from 2.7 percent to 254 percent of the wage in different studies, almost a
100-fold variation. Deleting the lowest and highest estimate gives a range from 12 percent
to 170 percent, still over a ten-fold variation. While part of the variation among VTTS will
be random, many of the differences can be explained by the specific circumstances which
underlie various VTTS studies, such as traveller and/or trip characteristics, e.g. work time
versus non-work time, commuting versus leisure travel, congested versus uncongested
conditions, etc.
Also note that there is some indication that the VTTS tends to be a higher percent of the
wage in more recent studies. No analysis was made of possible differences in VTTS in
relation to the type of study. However, Miller (1989) did compile a number of different
VTTS studies grouped according to the type of approach used (interview methods, route or
speed choice models, mode choice, residential location choice, etc.). Miller’s tables show a
wide variation in values for VTTS similar to that shown in Table 1. TTI (1990) tables
suggest that route-choice and speed-choice models may yield a higher VTTS. Miller
concludes that the “ ... the values for auto travel time cluster ... suggesting a value around
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60-65% of the wage rate. [Hence] ... a value of 60% of the wage rate...seems appropriate
for valuing travel time during the commute to work” (Miller 1989, pp.8,9).
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Table 1 includes several articles which were not included in Miller’s review. They tend to
be older studies and their level for VTTS tends to be lower than the average reported in
Miller. Because we supplemented the list with studies cited in previous reviews, it is
possible that Table 1 overemphasises earlier studies compared to recent ones. But it should
be noted that substantial ranges of values are found both in older as well as recent VTTS
studies.
Focussing only on automobile commuting studies, Table 1 contains 32 studies based on
commuting trips which include automobiles. Figure 1 plots VTTS as a percent of the wage
for the auto-transit commuting studies. We used a middle value for those studies reporting
a range for the VTTS. The range is from 12-14 percent to 170 percent of the wage. Next,
we arbitrarily eliminate the highest and lowest VTTS estimate (170 percent and 12-14
percent, respectively), and calculate the mean, which is 48.0 percent. However, the mean
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has an upward bias in this type of calculation. The median value is about 40 percent of the
wage.
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Limiting the analysis to automobile commuting studies in North America, Table 1 contains
15 studies. The VTTS as a percent of the average wage varies from 12-14 to 170 percent;
the mean is 59.1 percent with a median value of 42 percent. The mean is 54.2 percent if the
highest and lowest figures are omitted. The non North American studies involving auto
commuters (17 of them) have a narrower range and mean of 38.2 percent. It appears that a
representative VTTS for auto commuting would be in the 35 to 50 percent range, probably
at the upper end of this range for North America.9 For interurban/rural travel in North
America, slightly higher values may be appropriate (e.g. see discussions in TTI 1990).
4. The VTTS in Practice: Comparisons Across
Countries and Agencies
Different countries and decision-making agencies have adopted different values for VTTS
in project evaluation. The attached Appendix summarises the VTTS adopted by various
agencies in several countries. Table 2 summarises the VTTS for work and non-work time in
the various jurisdictions, expressed in 1992$US. There are substantial differences in the
values adopted. It may not be surprising that the VTTS would differ among countries,
because of cultural and income differences. On the other hand, these figures are all from
relatively wealthy countries where car travel is a common characteristic of life. More
striking, there is comparable variation in the VTTS employed within countries as compared
across countries. The variability is even higher than indicated by these base value
comparisons; many countries or jurisdictions add various adjustments to the base VTTS
depending on trip and traveller characteristics. A few agencies do not distinguish between
work and non-work time (notably AASHTO 1977 including its update), but most agencies
use different values for work and non-work time. However, the values adopted differ
considerably. In Table 2, the ratio of VTTS for work and non-work time ranges from 1:1 to
over 5:1 across the jurisdictions.
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Several countries or road authorities have undertaken major reviews of VTTS in recent
years. The UK sponsored extensive studies of VTTS (MVA Consultancy et al. 1987) and
ultimately raised their base VTTS from 25 percent to 40 percent of the wage (Sharp 1988).
New Zealand reviewed the evidence on VTTS (Miller 1989 and Bone 1991). A value of 60
percent of the wage was suggested by Miller while Bone recommended 40 percent;
ultimately 40 percent was the figure chosen. The US Federal Highway Administration is
using 60 percent as a VTTS for highway evaluation. The 1977 AASHTO “Red Book”
(AASHTO 1977), the principle guide for road and transit investments in the US, used a
VTTS of $3.90 (1975$US); this was 52 percent of the average family or household hourly
earnings. TTI (1990) reviewed the VTTS to be used in the update of the AASHTO manual.
TTI recommend a VTTS per person hour of $9.32 (1989$), about $10.54 in 1992$.
Alternatively, they suggest using 70 to 80 percent of the wage for VTTS (TTI 1990, p.92).
Transport Canada reviewed the VTTS to be used for transport project appraisal. Drawing
on the review by Lawson (1989), Transport Canada’s (1990) draft report recommends 50
percent of the average wage as the VTTS for non-work time savings. The same VTTS for
non-work time would be used for all modes.
A review for the Government of British Columbia has also recommended 50 percent of the
wage as a base VTTS for the evaluation of highway projects, but with an upward
adjustment for the VTTS during congested conditions (Waters 1992a). (A base value of 40
percent of the wage, plus adjustments, was adopted).
Looking across these recent reviews, there are still substantial differences in the VTTS
recommended for project evaluation, not to mention considerable differences in the
adjustments to base values, e.g.: trip purpose (work, commute, shopping, to school,
leisure), income, age, travel conditions (congestion), size of time savings, etc.
5. Conclusions and Directions for Research
The primary purpose of this paper was to draw attention to the diverse estimates of value of
travel time savings (VTTS) in the empirical literature as well as the variations in the VTTS
used in transport project evaluation, especially for roads. There are substantial differences
in the VTTS adopted by different countries and agencies in the world. The actual range is
even higher than what is shown here, because many jurisdictions do not explicitly value
time savings in connection with road projects. There are implicit weights which result from
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their decisions. We do not know what these implied values might be but it is likely they
imply an even wider range of values for travel time savings.
Given the importance of VTTS in road (and other transport) project evaluation, it is
surprising there has not been more communication across decision-making agencies to
exchange information, views, and converge on more consistent practices. Such cooperation
is common in technical matters of road building and maintenance. Under the present
evaluation frameworks in different regions and departments, an identical project could be
rated very differently because of differences in the assumed VTTS.
Unfortunately, the empirical evidence does not offer a clear guide to the appropriate value
for VTTS. Different studies, using different methodologies at different places and time, for
different travel conditions, have produced a wide range of VTTS estimates. These diverse
estimates converge to between 30 to 60 percent of the wage rate as the average VTTS for
non-work travel time. This is still a variation of 100 percent in the most important benefit
category in nearly all transport projects. Of course, some types of service-sensitive markets
could reveal VTTS higher or lower than the average. There are a sufficient number of
studies in existence that there is promise in trying to identify characteristics of the sample
and/or methods employed which might help explain the variation in VTTS estimates in
existing studies. The present wide variation of VTTS in project evaluation frameworks
implies considerable inconsistency in the application of economic evaluation frameworks in
different jurisdictions. This is an awkward situation for economists and policy analysts who
advocate greater reliance on economic evaluation methods for government expenditure
decisions. There is a need for research not only on measuring the VTTS but on how the
results are used in project evaluation frameworks.
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Endnotes
1. The first large scale SBCA study of transport infrastructure was for England’s M-1
motorway, Coburn et al. (1960); the second major example is the economic appraisal of
the Victoria Line underground railway in London, Foster and Beesley 1963.
2. For example, almost 50% of total net benefits of the Victoria Line study (Foster and
Beesley 1963) were attributable to the value of time savings, including benefits of
reduced congestion to those not using the facility. The value of time savings for
highway projects generally is higher than this, on the order of 80% of total benefits
(Waters 1992).
3. Recent surveys of VTTS which were valuable include Bates and Glaister (1990), TTI
(1990), Lawson (1989), Miller (1989) and MVA Consultancy et al. (1987).
4. In addition to the studies cited in note 2, the following reviews of the VTTS literature
were also helpful both in reviewing the issues and drawing attention to additional
empirical studies: Bruzelius (1979); Cherlow (1981); Hensher (1976 and 1989).
5. The most comprehensive discussion of the value of travel time is Bruzelius (1979). A
concise but lucid review of the theory is in MVA Consultancy et al. (1987). Small
(1992, 37ff) provides an even more concise review of the theory as well as some
empirical studies.
6. A useful review and application of SP methods is the special issue of the Journal of
Transport Economics and Policy, Bates et al. (1988).
7. In the larger study which is the foundation for this summary (Waters 1992), the VTTS
was expressed both as a percent of the wage and in absolute currency units. Most
studies have reported VTTS as a percentage of the wage so it is easy to convert to
other currencies. Where the original articles were expressed in absolute currency units,
there is some uncertainty in the accuracy of expressing VTTS as a percentage of the
wage. But these were a minority of the studies reviewed.
8. In a few cases, we were unsure of some specifics of the original study such as whether
it involved interurban or commuting traffic. Therefore a few cells are blank regarding
trip purpose and mode.
9. Transport investment projects do not only affect automobile commuters. They affect
business travel and commercial vehicles (delivery vans and trucks), commuting trips on
public transit, and other types of non-work travel including shopping trips, school and
leisure travel. The VTTS for these other trips – especially work trips – may be valued
differently. This paper does not review these other travel situations.
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Appendix
Values of Travel Time Savings for Road Project
Evaluation Adopted by Various Jurisdictions
and Countries
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